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h fi,©M ©'^'Glmfeiess of the X?aso2^ Range PoZe eqwip^szafc was hy -5:^© 

Foffesfc SenricfS dixiriimg -^ha isontb of OotofooE* 1973c The basic plan fos: 
field eiyaluation was to ©sjpos© th© eq^psjsat: to the actual psoplo /Smd 
envizrcsiEcarat for ^lixdki it was intended and determine through th© ■ijso of the 
eqiaipaESBt its rss^sltemt ©ffeetivity in te^s of ifaprofwid performamcsec 


iB^orteit goals were as follows; 


Sc Betisssniji© a “feel” for o^rall reliabilit^s' and identify 
any weaknesses In design « 


bo Dsterraisi® the ©ffoot. of a thin^clean air environiBant' on eqtsipasent 
posrformasice o 

So ItextiCy h^253aa factors isspro^KientSo 
do Idssatify areas In n^ad of design 

©o Fasailiaris© r«sgion Cadastral jSngineers with th® operation of 
the eqidpittQnto 

fo Deatons t^ats it to ot3i©r interested departasants sta^ as the 

Cwrea'a of Lasid I'lsnagsEcnt ^ Highway Departsneat; Cos^cnl^jSj 

etCo 

5Sis Forest Service representative responsible for the field evaluation was 


Semie Hostrs^P Cadastral Sisrviayor assigned to this program ont of Washingto?i 
DoC* assisting to in Colorado ware Toa Pattersgm end T<m Hensley^ Senslay 


is a S2S';!S3isi4loatics.s an 
©f tho Forest Servico 


pluses' frosii the Berkeley California Engmeerijig Dspsr‘tEr2S3t 
assigned t© tJ^is progra^a for the ptsrpos® of beeccAing 


proficient is tha tcie&r-aifjr.i aspfssrts of the eq^lp^anto Patterson is a high greeds 
®le;^ss£!iio to<Smi€.iro. ncsigncu \xi> =sssi;3t in dcb<cnstrsmr©n and noi^al 

cperafeica ,sf tiio cqto^ento <yoiieph Sivaara Dvl>0titot©d for Tod Pattarsoss in 
fiMo capaei'S^/ at tho =i’estaess?325 and Florida fiel^ gji'tesc 
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To assist, in these goals mi 'SCh r©prssentatlT'B ^ kn©vflei§geabl,e in 

th® cq^psjsnt design, t??as assigned to work wi'th t!ie FosTost Service 
the Field Bvaliistione Tha RC^ representative was Earl Corey at th® Colored© 
and Florida sites and Rc^srt Gnyer at the Tesmess®© sitSo 

2^0 FIBI 4 ) 0g>ERaTX0lg5 

2cl’ Colorado Field S:lt^ 

Field Sits a Roosewit Hati©na3. Forsst, Colorado 

Dates i S®ptasi>®r 3© - October 13, 1973 

Forest Service Feraosm e 1 g B®mi© Eoatrop 

T<m Patterson 
Tosj Hons ley 

PCA Porsonnel s Sari Corey 

Th® first field sit© location was in th© aicmtains. aboat 50 isdles northwest 
of Dsn^r Colorado o Tis a base ■ cteing . th® two weeks we tssed the Foothills 
Eamda Inn j^t wost of Bswar. It xms ccnwaieat to the regimal F<>S„ office 
in Denver wlkere ®c®a of the deisonstrations were given* Kfter dssaonstrating 
and tosting th© (agmipiiaent near the regional afficepplans ^ 5 <sre mde with the 
Region Cadastral Engineer^ ■ Clyde Duren, to both evaluate and wse tS^e <cg«ips:-ent 
for i‘702rk in the local national forj^st* There was ©os«e tlio^ght given t© brlngi>.ig 
th® eqt^dp^nt to tbs Black Hills in S<^ Dakota for be^dary line work h^t it 
was dseidssd that ther© was ©noagh to do locally* 


Blaring tite fi*r3t w®ek, dsiy and night tests were made on ranges- with lkno5?n 
seperatioR distar^ACss as w®.li as tests at altit^das betwe©a Q 1:2 thsesjmd 
fce^isto dayo w-srG spairit '-Soing work for tli® craw in that area* Tliey wer© 

wi’'dt v'h© 6 gvi.ip*ji:/^nt i?4Sd tlia ”v;7©rk sawing” it acjcaivi^liahsds 


whiSTi the 



iitTies SIM H:he dsltsxniiisKsd hy "the sgiaipofs^aii tih© 

wa® fisaatSQd afc th© acctisrae^o ^Approsso 2” off tsua ob half alX© 


Sosis otK^iieationB isi the sehedBl® a^os© as a ^swlt of o^s* to allot 

ti®s t© pzspcuc© fosf a news ooBf©rerBoe<, ^Ithoa^h th© news cronferenee n/osi 
eaiscelled did spend tssaa ^aa!klKg a sjo’j^ie depls'ting th© of 'th© equipsjsssiat 
oa an actual slta in -ih® n^untainso 

j^©eo3id t^ek was spent doing boundasy line woirk in the HOimtsiiEis 

and waiting laats^^ial to h<s lasod fox’ a news sralcas© in Weshlngtoao On 5*j?i<3ay 
©f this week a g^roup of CS^aspsa^s of Lsaijd Um^gemsmt} people incited 

to x^itiusas a deaonot^ation of the equlpsLsnt® ^e demons -t^atiisn went off 
well mid the g^oup was fawz-f^Xy iE^ifessed^ Duslng the following week after 1 
had left tlie site<, th© Forest SQjrvice r©pic\ssentatix?es assistsd th© BUh people 
by using the ^'quipir^sat to obtain th® heading on on® of tJieis: eios-® difficult one 
sail® lines o 5?e hew since heard that the line was run end th© deiFiatlo® frcESi 
true was less than fe^o inches* 




'ShQ equipsKDKit psrforatsd bettor thm es^cted in the high elevation clean air<, 
g?o repairs or adjustoT^sats wa^e necessary^ ail who witnessed its opsratiosn 
we;;*® greatly Isspreseed with its u:s©f ulness * 
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TerMQQsm Fi@M Sit ® 

Site s Cfi®rok©<s Ha'fcloi^al FosTositt^ T®?si3©ss^a 

PafeQs g Oetob©r 22 -» Octc&sE' 2 ®^ X 9?3 

FoSp PegsoimeX ; Bexni® HoEtsrop 
Toai Esins l®y 
Jos Rivera 

R Cil PeraostBSl s Robes^fc G^y©^ 

C0i^®£ Ca^as'&rsX Bss'0Xii©©jS ^ot SoisSliiQSSi Rs^^oji 
©ooe‘<3m'5£'&q(S ■fch® work with tlie local siar’iF^lr^g t®as» of Carroll Pl®r<eej> 

j£^roy PfirJciHSS «MSid Jerry Wilson* 

i 

The Tenn©®see cpsratloB tested th© mi® of th® Ll?p in loif elevation C1800 testj ^ 
hmf atMospher®^ ziagged thickly wocdsd tecraisu Most of th© bomidasy lin®B 
in this regieis ar® half tnile ©r lees in lengthy brat on© of thoss w® worked 
on was IcS Kiiles Ion^« 

m ti^® survey boundaries were beteesn FS and private land in different feorreln. 
5?h® local teaas had dons an excellent prelisainaxy investigation to detOTino the 
suitability of ®a(^i corner for Laser Range Pol© us®* 


The system cjcs^leted all the r®c©sas?snded boundaries in less tte than was 


allocated so we spent the resialning tista cos^aring nighttlats operation to 
daytis^a operation ©b tha sasa xsmg^B and on a "hands on'’ training sesslen for 


the local . tesiB* Tise system perfors^sd ftolesoly teroughout the week. Sveryonc 
who operated the e^^uipaent was elated wite it and had suggestions for its 
application c, While tlioy like th® tiae *^5© systeiia will aava theEj^ it is the 
aoded pz<jcxG±^i\ iaprassed tho loGal teesa beca"^.se of tlia attGBdant ecst“ 

fidence in ^-h©ir wmk by tho Se-’vics land abuterc* Tiicsy oay it is 

ver/ eisib^irrasssibig te have to stake snd rest-ske a pr©p<^rty line sevsro.” ttec 



.with th® land ownea: looking ono 


smwKa- 

There were no repairs or adjustssssits on th® ©qEipKisnt and th® week ® 3 

test wa® highly successful* Criticism of tiie equipment i-yaa all constsrustiiJTs C)nd 
fell in th© folltK^ying general categories s 


1) To a Btsm, all those present ^ thought Kem ©qoipiEent diiScult to SGt-“ 82 p 
smd use* This assessment was slightly unfaisTg 1 fslt, because the 
Ear 2 ? equipinsKt was not being used as it was intended and because of 
tSieir lack of familiarity wi'£h Eem equipsRent* 

RCA*s design approac^i on this system now seems eonseryati*??© so the 
users v/ould like to see the system made smaller# lighter and less 
®j«pesi3iy®o 

3| th© ultisaato user # th© surveyor would like a larger role in creating 
the specifications for the equipment o 


2o 3 Florida Field Site 

Field Sites Oscecla National Forest# Florida 

Dates; October 29 ■=» Ko’^eMjer 2# 1973 

_F^ Persogmels Bsmio Hestsrop 

Tom Hensley 
Tom Patterson 

Personnel s Earl Corey 


T^i© equipsKsnt again worked flawlessly throughout the week and tiie headings for 
si 2 ? miles of difficult bornidarif lines were determined and staked* Onllke 
feijmessss and Colorado ^ Flor,j.da terram was "'3’ery rXato The trees were tsiS 
straight hard pines and presented about th® aaeis degree of canopy ' problsaia aa 


ColoradOo (ki. 0213 or^aslon lex-? couiipled a minimi-si recsi-uer angle of 

2CP preven-ted cor ©poratlosj ms a on® rang®. T-?e retursied the following day 

and still had difficulty operating oTssr i-Mo one oils rang©« ‘iBje weather was 


©sscepfcionally ciGas: and clo^^dlsss# We decided to retujm late in the aftsimcoia 
and €^o^ata at dnsk when th.e backgronad was rediaced* Tlier© was no problem isi 
oparatiag at duek, in fect^ w® ^.ad ssmdid 2 sore signal strength than was regnired 
It should also be notcid that radio cosiEairaicafcion was marginal during the day 
on that rang®.. The radio batteries were run <2^w#n and we did not have replace"' 
HsentSa In the evening when we returned radio comaiunicatiosi was much foetvter 
but we also had fresh batteries. The terrain %^a 3 flat but heavily treed with 
tall pines . 

Several visitors frosa the Highway Deportsant -and Power Companios witnessed 
the operation ouring the week. To all of theia this method of accurate 1^*^ 
dotorraining heading seejKsd iii£j?ssdiatsly applieabi© to their type work.* ■ 


Many people who have seen the range pole in qpemtion ask if tSiero is any 
way of deteminiag rang® as wall aa heading. Wi'tSi the present ayste^ the only- 
way known is to obtain te?o heading angles frea toiro points whibli are aceujrataly 
identified by angle and distant® . This couM be done with a fair degree of 
accuracy with the presently used 1 second theodolite and an accurate BP5S 
^Distanos Measuring Equipment) . 

The equipsjssit again operated throughout the week without need for repair 
or adjustsKssito Onfortunately much tims was spent trying to locate comer 
EnarkerSo This should normally foe done in - ad»janc© so that th® equipiaont can 
b® istore efficiently used while it is availc&leo 



3«0 . PESa?XKfEM-? OBSBRVA^SCX^S 

3oI EqiaipstsBil; worked withotat need for oossrpone^t replacosaant or adjiastaisrat. 
iJ:5j2“oiffigho\s1: tiie field evel^ation periods This not only pro'^iddd as 
optimst5.c feeling for systesa reXisbility but also sjad® possibl© a 
a^or© esEtensiv-e operating schedule and more Esaningfui test results o 


So 2 The equipment opemtiorft 1b not seriously degraded by high altitude clean 
air but daylight operation at a half“ssile separation can only los 
achiewsd a dark background such ae trees at ©legations aboi?e 

lOfODO ' feeto 


3*3 Might operation will s^staatiaily increase range® The sQa^eisnuB rcmge 
at night v?&b not d®ter£fiined^ hcw©-(?®rfl. th© following observations t 7 ®re 
made. 

a) ht 9000 feet elevation in Colorado j, night operation alloi^ed 
operation of the center indicator up to an elevation angle ©f 
35^ with 1®2 mile separation* Cnder daylight condstions only 
left and right operated and then only with © cHsr?i 

backgroiand* 


h) In Florida under ®:-scepti.€^.aiIy clear daylight conditions with 1 
edic range emd blue sky backgro?Md left and right indlcatora 
opS2.av©fl 2i>'*s the tis^ ins isff.1 dent for heading dote5?niis2S“ 

tltjMo A test of tSie 3.2SE:8 range end ssiEe clear condid©® 

‘tS'iat night yioM^d canter ividications with 2/3 of th<B rocolvsr 

tt least a siis or so'i^en tlses increase 

in signal to nolsoc. 



W0T5 ; Indicator operates only if sufficient signal is present to 

operate both channels vflmn the 'irertical reticle line is splitting 
the laser beaiHa 

* 

3^.4 It is isaportant. to the focias of th© theodolite to infinity 

prior to nsisig it as a laser recai^r« It "Sfoisld be desirable t© hsvo . 
the stop on the focnas knob set at infinity in order to easily identify 
this position of the knob® Ont ©f foctis ®>ndltion will resolt in a broader 
than norffiial center angle ^ Since thB theodolite is nsed to sight the 
first stake after the laser heading has been determined it is 'yery 
possible for the focns knob to be left in a short rsinge focr^s positi©a<> 

3o§ To help dstersi^ne ■She pres®nc® of a cancmy problem with the traraHiilttesr^ 
a prisai was used to simultancEously sight the ejsit aperture .of the laser 
and th® clearance orerheado This aehasie or an equivalent sho^ild be Kiade 
a part of the equipEuyanto 

3o8 A Gsaall cci^pass should foa Included in the Trans®! tter back pack te be 
used SB an aid in orienting th® broad side of the transsnitter fcm%T:Xd 
th® Receiver Theodolite® 

3® 7 'Bxo receiver should have shade to keep sunlight oisat. of the optics® 

In Tensiess^e w® disoo¥S.'^?s .. ^:hat sun incident upon th® receiwr ©b jeetivfj 
lens area produced sosis .falsa alarsjs and reduced system sensitivity o 
By shading -the lenstMon ons boundary we worked to within 20® of the 
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u i<,2 snii© srsjago go<s4 ©osisiateRt EQacfisigSo assotSusr 

bo^^ary w© woarlcsd ito w.i'thig^ 5^ of ifch© s^i o'^esr 0 1862 fooiJi srsjEig© 
slKiilssr a:©sal'fcs» 'i’h© ijr^llcstiicsira Is ‘fehsifc foE^i^asi'd sws scQ^'fcQj? is saot 
as Bi^eli a problem ^3 filing glara ^system sensi'fciviizy 5r®<3uc^i©Ei £rorij 
solar incidence on the opticsD <, 


3,8 ail agreod that the optical aads of the laser trasssisiitter should b© on 
linQ with the plmib llae cebtering assiso In the present eguipiEsinit 
it is offset by about m inch*. 

3o9 If the radio link gating feature is to be incorporated in future 

egu3.p3iS3iit ^pro'^isions i3ust bs mad® for a store field, worthy cable ©onroction 
t© the radio® 

3a 10 better provisions for csidIg storage should bs provided isi th© bacispackc 
Prosenfe arraEagsment requires too ssuch bemling and will shorten the life 
of tSue eablso 


3 oll ^ ”ssotorboating'’ sound from the radio tran!se?}iv2r vras firct thcvV^lst to Tc<s 
due to es2't®rssally generated in'c^rferoacGOo , ‘The actual cauf^o £.£n;s:i'G 
to b© EoF„ coupling fsosj the antenna back into the radio tSirough 
attached cable® Ss;tra shielding or preferably an HF filter shculd be 
added to prevent -this pI-jenomeBOjii® Lowering the antsiina solved t±ia 

problem in 'fche field® h Eiosre rugged radio connector should also be desi^^no^ 
into future laait® 
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During night ©ponratioinss :Lt 'r. 
light was cpsrafesLffig ©7i the E; 


in to identify which ;u^£: 

S'locdolito display rosjaal s; 




ilsae-o 




all the ssej 5 color® 
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Sefetes- idsajtifisatio'n coui<S b© differeint color lights or 

illtisiiaatea arxca? hsadls pointing leSt or right with a different ©olor 
c-sntsr isudicator las^po 

3ol3 A sEialS. flare gim was tried at the transailtter loeatioa to aid the 

Racoiver operator in Io€stS.ng the approKissat® aalM^th heading q 'This 

( 

did not pr©^ too asefal during daytime but could be uaseful at sight 
under eenditicns where a lew elevation imeaivar field of view is 
possible* Th© range of the flare gun used was only about 300 feet 
vsr'tioalo 

3*14 EjRder es'troE^ly clear daylight conditions system operation is sss^stiERSS 

saarginal with a ardl® sepamtioii * enhance systeia operation the receiver 
legation should b© ohosejn such that the sun Is^ as as possible ^ t© the 

rear of the r®oaivar« Also the higher elevation angle ds©p blue slty b©(sk'=» 
gssound is batter tlian th© lighter blue at lew olevatioa angles* Always 
avoid aiming at bright; smlit 'sslouds since they are^ by farj, ‘Sbe worst 
badcgroimd condition * 

3*15 «fhe weight of Receiver •aeisdolite backpack (49 Ibs*^ is difficult to 

carry s'tsep inclines* Th© Tran3«u.t'tQr backpack is much lighter (34 IbsoK 
This should also be considered when deciding 't^idh of the two markers the 
recsciver should be set ^ on* 





The esnqpjr is ftnothez' is^ortant cosiSideK'aitiotSc The ts’siisaitt^sr 

2 ieed!s ossXy a small hole in the canopy directly abow ^ the marker 
the raGeiwr needs a -SBinimwai of a feif degrees as and el . at a reascssabl® 
els'^ation angle .> 

^ot® s Forest Service personnel who carried th® Rscelwr agtaips^at in 
Colorado did not complain ©bont the weight of tli© equipment but 
tSiose of uaa who did in Tennessee and Florida who are not in as 
good physical condition found it difficult o 

3.16 The sjstal tripod usjsd for the Laser Transsnitter is 'very ujastablo 

sunlight is on it^ The level babbles ctHitin^^ to eeov© and ©djustaient is 
alii'ySfSt continuous o The more stable- wooden tripod was desired by all the 
FoS« surveyors who used ito 

Sol? The tfe'o watt BSH radio Transcai'vsr woriced better than ejected undor 

©no mile separation and difficult terrain conditions the P,So feois 
they would gladly trad© the light weight feature of this radio for 
SidditionaX power to isisur® gocjd operatiozi without the need for © rapoatssro, 

3«1S Th® recsiver battery switch should be marked with C^-OFF positionsjo 


3<,19 h test was s^^de to determlrae the actual verticality of tii® l^ssr beaEu as 
referenced to tne bubble vial levels® This was flecked by cbtainiBsg sn 
angular heading with the receiver at a 30 ® elevation angle and repoatlEig 
iiise iasa3ur®:-S5©nt after rotatiE^g the transBiitter 100® and relevelingo TSse 
di.ffer®nc® in readings was S seconds which is ©nly 1®S xj/iches in a igdle® 
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Xt was that the 

heading. The frirtSinr away tho f: 
error initial lirmi all 


source ot potential error is in st-ak-ing tiie 
is placed the 3 ,®eb' 3S' any sr^sill 

.gaisx-sri is 



3.20 ^ Continued) 


Before usitsg the LRP , tlie original corner markers should be center 
punched (if -they are not already} to provide a coed starting point for the 
sur'vey crew v/hich will follow to stake the boinidary line. A siTall error 
hare can be greatly magnified over a one mile line™ 

3.2.1 The backpack frames for both the receiver and transmitter had projections 
on top that tended to get caught in brush and tree branches. These pro- 
jections should be eliminated on future models. 

3*3.2 The transmitter telescope lens cap has too many threads eiigaging it to th 
instruments. Reduce tlie number. 



